MATERIALS AND METHODS

Preparation of fluorophore-azide conjugates. The fluorophores Alexa Fluor 488
and Rhodamine 6G (Life Technologies) were purchased as N-succinimidyl (NHS) esters. The NHS-fluorophores were coupled to the carboxyl-reactive building block 3-azido-1-propanamine (Sigma, Germany) in anhydrous DMF (Sigma, Germany) and triethylamine (Sigma, Germany) (1:4 ratio) at 30 °C over night. The solvent was evaporated, and the reaction mixture re-diluted in 9:1 water:acetonitril (Sigma, Germany) for HPLC purification. Reversed phase HPLC (PU2080, Jasco, Germany) was performed using an analytical C18-column (Nucleosil 100-5 C18, MachereyNagel, Germany) and a gradient of acetonitril and water as mobile phase. Elution was done with an increasing acetonitril gradient (see Fig. S1 and S2 for characterization of dye-azides). The purified fluorophore azides were evaporated, redissolved in DMSO (Sigma) and stored at -20 °C. The fluorophore-azides of ATTO 488 (baseclick, Germany) and Alexa Fluor 647 (Life Technologies) were purchased.
Cell culture. HeLa cells were seeded in 8-well chamber slides (Sarstedt, Germany) and grown for 24h in DMEM high glucose complemented with 1% GlutaMAX (Gibco) and 10 % fetal bovine serum (Biochrom AG, Germany) at 37°C, 5 % CO 2 . For RNA labelling, Hela cells were incubated with 1.7 mM EU (5-ethynyluridine; Invitrogen, Oregon, USA) in growth medium for 10 min at 37°C, 5 % CO 2 . Fixation, permeablisation and click chemistry were performed as described for DNA labelling.
Afterwards cells were incubated with 0,01 % Triton X-100, 1 M NaCl (Sigma) in RNAlater RNA stabilization reagent (Qiagen) overnight to remove free fluorophores.
Buffers were prepared in H 2 O or PBS treated with 0.1 % diethyl pyrocarbonate (Sigma, Germany) for 1h at 37 °C and autoclaved, further 1 µl/ml RNaseOUT TM recombinant RNase inhibitor (Life technologies) was added to the click reaction. The 8-well chamber slides were placed on ice and buffers were pre-chilled for all steps except for click reaction which took place at room temperature. Samples were stored in RNAlater RNA stabilization reagent at 4°C.
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